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1. Basis of th r port 

1 This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "ortgmaiiy ruea and are noi annexed io 
the report since they do not contain amendments) : 

Description, pages: 

1-19 as originally tiled 

Claims, No.: 

1 .79 with telefax of 21/09/2000 

Drawings, sheets: 

1/1 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

E3 the claims, Nos.: 80 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 
consideredio-go.beyondihe„disclo.su^ 



4. Additional observations, if necessary: 
see separate sheet 

II. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the earlier application whose priority has been claimed. 

2. & This report has been established as if no priority had been claimed due to the fact that the priority claim has 
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been found invalid. 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant date. 
3. Additional observations, if necessary: 
see separate sheet 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
B claims Nos. 69,72-79. 

because: 

the said international application, or the said claims Nos. 69 (with respect to industrial applicability) relate to 
the following subject matter which does not require an international preliminary examination (specify): 

see separate sheet 

H the description, claims or drawings (indicate particular elements beloW) or said claims Nos. 72-79 are so 
unclear that no meaningful opinion could be formed (specify): 

see~separate~sheet ~ 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos, . 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
B paid additional fees. 

□ paid additional fees under protest. 
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□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Huie 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

Kl not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

H the parts relating to claims Nos. 1 -26,58,59,63,65,67,70 (all completely); 64,69 (both partially). 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-26,58,59,63,65,67,70 (all completely); 64,69 (both partially) 

No: Claims NONE 

Inventive step (IS) Yes: Claims 1 -26,58,59,63,65,67,70 (all completely); 64,69 (both partially) 

No: Claims NONE 

Industrial applicability (IA) Yes: Claims 1 -26,58,59,63,65,67,70 (all completely); 64 (partially) 

No: Claims NONE 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see s parate sh et 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 3) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/GB99/02205 



VIII. Certain observations on the int rnational application 

tho nuoAfion whether the 

The following oDservaiions on me uiamy ui mt? ui«im.o, «^w.. r — , - 

claims are fully supported by the description, are made: 

see separate sheet 
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nited Documents 

1 Reference is made to the following documents cited in the International Search 
Report: 

D1: WO 99 24578 A (PIZZA MARIAGRAZIA ;SCARLATO VINCENZO (IT); 
RAPPUOLI RINO (IT); CHI) 20 May 1999 (1999-05-20) 

D2: WIERTZ E J ET AL: T-cell responses to outer membrane proteins of Neisseria 
meningitidis: comparative study of the Opa, Opc, and PorA proteins.' 
INFECTION AND IMMUNITY, (1996 JAN) 64 (1) 298-304. 

D3: KIZIL G ET AL: 'Identification and characterization of TspA, a major CD4(+) T- 
cell- and B-cell-stimulating Neisseria -specific antigen.' INFECTION AND 
IMMUNITY, (1999 JUL) 67 (7) 3533-41. 

D4: NAESS L M ET AL: 'Human T-cell responses after vaccination with the 
Norwegian group B meningococcal outer membrane vesicle vaccine.' 
INFECTION AND IMMUNITY, (1998 MAR) 66 (3) 959-65. 

~2. — The following"documents~(D) were norciredln-the- International-Search-Report: 

D5: SANDERSON S ET AL. J. Exp. Med. 1995. Vol. 182, Pp 1751-1757. 
D6: EP 0 287 206 A (National Research Development Corporation) 19.10.88. 



Re Item I 

Basis of the opinion 

Description, claims, drawing sheet, and sequence listing as originally filed. Sequence 
listing pages 1 to 19 filed with the letter of 06.09.1999 do not form part of the application 
according to Rule 13 ,er . 1(f) PCT. 
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Re Item II 

■ ■ iws.-j 

1 . The right of priority claimed Is not valid for the subject-matter referred to in claims 
60, 61, 62, 66, 68, and 71 completely; and 64 and 69 partially (invention 5, see 
below). The sequences SEQ ID NO 3 and SEQ ID NO 4 of the present application 
differ from the ones disclosed in the priority application GB 9814902.4 (filed on 
10.07.1998). Therefore, D1 and D3 cited in the International Search Report as X,P 
documents are considered as prior art for the assessment of novelty and inventive 
step of the above cited claims which relate to SEQ ID NO 3 and SEQ ID NO 4 
(invention 5). 

2. In the present application the first recognized invention relates to a method of 
generating T-cell lines and cloned specific to the neisserial proteins, the method 
comprising isolating peripheral blood mononuclear cells. In the priority application, 
the same method was referring to peripheral blood lymphocytes. The term 
"peripheral blood mononuclear cells" is broader than "peripheral blood 
lymphocytes", since it includes cells as monocytes. Thus, not all the cells referred 
to with the term "peripheral blood mononuclear cells" have the right of priority 
claimed. 



Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

1 . Claim 69 relates to subject-matter considered by this Authority to be covered by the 
provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be formulated with 
respect to the industrial applicability of the subject-matter of these claims (Article 
34(4)(a)(i) PCT). 

2. Claims 72 to 79 are not clear, contrary to the criterion set forth in Article 6 PCT 
because the subject-matter for which protection is sought is not clearly defined. 
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These claims attempt to define the matter for which protection is sought merely by 
«vannn raiaranr.o "tn the ar.corrmanv drawinas and sequences". Thus, the IPEA 

■ ■ sf ■ 1 — 

considers that it is not possible to carry out a meaningful examination of the subject- 
matter of claims 72 to 79. 



Re Item IV 

Lack of unity of invention 

1. The International Preliminary Examination Authority considers that the present 
application lacks unity within the meaning of (Rule 13.1 PCT). The different 
recognized inventions (see list below) are no so linked as to form a single general in- 
ventive concept as a technical relationship involving one or more of the same or cor- 
responding special technical features in the sense of Rule 13.2 PCT does not exist 
between the subject-matter of the different recognized inventions. 

2. The common concept linking together the different recognized inventions is the use 
of neisserial proteins (or fragments thereof) in order to induce an immune response 
in human T-cells. This concept is not new as D2 discloses human T-cell responses 
of different neisserial proteins (see abstract). 



3. The separate inventions or groups of invention are: 

(i) Invention 1 (claims 1 to 26 completely) relates to a method of generating T- 
cell lines and clones specific to neisserial proteins, the method comprising 
isolating peripheral blood mononuclear cells (PBMCs) from the peripheral blood 
of normal donors and patients recovering from neisserial disease, culturing the 
PBMCs with neisserial proteins with or without a proliferation stimulant for a 
prescribed period, stimulating proliferation of T-cell lines and clones which are 
specific to neisserial proteins, and maintaining same by regular stimulation. It 
further relates (claims 19 to 26) to a method of detecting CD4+ T-cell 
stimulating proteins, the method comprising fractionating neisserial proteins and 
testing the ability of said proteins to stimulate proliferation of T-cell lines and 
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clones generated according to the method as claimed in any of claims 1 to 18. 

(ii) Invention 2 (claims 27 to 39 completely) relates to a method of detecting 
CD4+ T-cell stimulating recombinant proteins, the method comprising screening 
a genomic meningococcal or gonococcal expression library for recombinant 
proteins which stimulate T-cell lines and clones. 

(iii) Invention 3 (claims 40 to 57 completely) relates to a method of detecting 
CD4+ T-cell stimulating peptides, the method comprising screening 
meningococcal or gonococcal genomic phage display libraries (PDLs) to identify 
peptides which stimulate T-cell lines and clones. 

(iv) Invention 4 (see below). 

(v) Invention 5 (see below). 

4. The right of priority claimed is not valid (see item II of the present report) for the 
subject-matter referred to in claims 60, 61 , 62, 66, 68, and 71 (all completely); and 
64, 69, and 72 to 79 (all partially). The sequences SEQ ID NO 3 and SEQ ID NO 4 
of the present application differ from the ones disclosed in the priority application GB 

Search Report as X,P documents are considered as prior art for the assessment of 
novelty and inventive step of the above cited claims which relate to SEQ ID NO 3 and 
SEQ ID NO 4. 

D1 discloses DNA and amino acid sequences from Neisseria meningitidis and N. 
gonorrhoeae useful for diagnosis, treatment and prevention of the infection. 
Sequence ID NO 267 has 96.2 % identity in 260 bp overlap with SEQ ID NO 3 of the 
present application. 

D3 discloses the identification and characterization of TspA, a major CD4+ T-Cell and 
B-Cell-stimulating Neisseria-specific antigen. In search for novel T-cell immunogens 
involved in protection against invasive meningococcal disease, fractionated proteins 
of Neisseria meningitidis were screened by using peripheral blood mononuclear cells 
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and specific T-cell lines obtained from normal individuals and patients convalescing 

fr^m M maninnitirliG infection. 

• - ^ 

Therefore, as the part of the application relating to SEQ ID NO 3 and SEQ ID NO 4 
have not the right of priority, and D1 and D3 would have provide a skilled person with 
the tools to identify Neisserial sequences which would give protection against 
meningococcal disease, the IPEA considers that there is further non-unity in respect 
with the parts of the application relating to the SEQ ID NOs 1 and 2, and SEQ ID NOs 
3 and 4. Therefore, other two additional inventions or groups of inventions are 
recognized: 

(iv) Invention 4 (claims 58, 59, 63, 65, 67, and 70 completely; and 64 and 69 
partially) relates to a nucleotide sequence comprising a base sequence as 
shown in SEQ ID NO 1 , or an active derivative thereof, the sequence coding for 
a polypeptide having an amino acid sequence as shown in SEQ ID NO 1 and 
SEQ ID NO 2, or an active derivative thereof; purified and isolated DNA 
composites comprising SEQ ID NO 1 , or an active derivative thereof; the 
polypeptide or an active fragment thereof encoded by such sequences; the use 
of such polypeptides in the manufacture of vaccines against neisserial disease; 
compositions for use as vaccines against neisserial disease: a vaccine against 
neisserial disease comprising polypeptide with some or all of the amino acid 

sequence as sRbWrrifrSEQID NO-2rand-a-method-of-treatrnent-of-neisserial — 

disease comprising inducing T-cell proliferation with polypeptide comprising the 
amino acid sequence shown in SEQ ID NO 2 or an active derivatives thereof. 

(v) Invention 5 (claims 60, 61, 62, 66, 68, and 70 completely; and 64 and 69 
partially) relates to a nucleotide sequence comprising a base sequence as 
shown in SEQ ID NO 3, or an active derivative thereof, the sequence coding for 
a polypeptide having an amino acid sequence as shown in SEQ ID NO 3 and 
SEQ ID NO 4, or an active derivative thereof; purified and isolated DNA 
composites comprising SEQ ID NO 3, or an active derivative thereof; the 
polypeptide or an active fragment thereof encoded by such sequences; the use 
of such polypeptides in the manufacture of vaccines against neisserial disease; 
compositions for use as vaccines against neisserial disease: a vaccine against 
neisserial disease comprising polypeptide with some or all of the amino acid 
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sequence as shown in SEQ ID NO 4; and a method of treatment of neisserial 
disease comprising inducing T-cell proliferation with polypeptide comprising the 
amino acid sequence shown in SEQ ID NO 4 or an active derivatives thereof. 



5. The Applicant was invited either to restrict the claims to only one of the recognized 
inventions or to pay an additional fee for each additional invention claimed. The 
Applicant elected to pay additional fees without protest for the examination of 
additional inventions. 

Thus, the IPEA has carried out examination on the subject-matter of inventions 
for which examination fees were paid, corresponding to the subject-matter of 
inventions 1 and 4 (claims 1 to 26, 58, 59, 63, 65, 67, 70 [all completely], and 64 
and 69 [both partially]). 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

INVENTION 1 



1 Invention 1 meets the PCT requirements as subject-matter of claims 1 to 26 is 
novel, involves an inventive step, and is susceptible of industrial application, 
in view of the prior art available to the IPEA. 

D4 discloses the analysis of human T-cell responses after vaccination with a 
meningococcal outer membrane vesicle (OMV) vaccine. Adult volunteers (with no or 
very low levels of serum IgG antibodies against meningococci) received three doses 
intramuscularly of the OMV vaccine (at weeks 0, 6, and 46). PBMCs were isolated 
from whole blood by density centrifugation and assayed for in vitro proliferative 
responses by the thymidine incorporation method (after 6 days of incubation, see 
page 960, left column, second paragraph) against the OMV vaccine, purified OMPs 
(PorA and PorB), and control antigens (Mycobacterium bovis BCG vaccine, and 
tetanus toxoid) before and after vaccination (see abstract, and page 960, left column, 
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first paragraph). 

TheT-cell responses were compared with the corresponding OMV-specific antibody 
concentrations in serum, and changes in the PBMC subsets during the vaccination 
schedule against meningococci were studied (see page 962, right column, lines 8 to 
1 1 ). The OMV vaccine induced antigen-specific T-cell responses, and vaccination 
increased the proportion of memory CD4+ T-cells (see abstract). 

In D4, the sources of PBMCs were adult volunteers (with no or very low levels of 
serum IgG antibodies against meningococci) before vaccination with the OMV 
vaccine, and after vaccination with such vaccine. Therefore, in D4 patients recovering 
from neisseria! disease were not used as a source of PBMCs. 

In the method of generating T-cell lines specific to neisserial proteins of invention 1 
of the present application, the PBMCs were isolated from the peripheral blood from 
normal donors and patients recovering from neisserial disease, these PBMCs were 
cultured with neisserial proteins, stimulating the proliferation of T-cell lines and clones 
which are specific to neisserial proteins, and the T-cell lines were maintained by 
regular stimulation. 

Therefore, it appears that invention 1 deals with the generation of a T-cell library that 
can be usedlfTidenfifying naturarMisseTiarpeptide-antigens-which-are-T-cell- 
stimulants. These T-cell clones which were obtained from patients recovering from 
neisserial disease and which proliferate in the presence of neisserial proteins, would 
allow to detect neisserial antigens. 

D4 discloses that vaccination with OMV vaccine induces T-cell proliferation. 
Therefore, it is known that in patients recovering from neisserial disease the 
proliferation of specific T-cell lines is induced in response to the specific antigens of 
the neisserial disease-inducing microorganism. 

However, neither D2 nor D4 deal with the establishment of T-cell libraries from 
patients recovering from neisserial disease (involving g neration of the T-cell 
I in s and maintenance of said T-cell lines by regular stimulation) in order to 
provide a system to detect natural neisserial antigens. There is no indication 
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in these two documents to use such a method to detect antigens, and 
thoraf©« to* siihjectmatter of claim 1 appears, to be novel, to involve and 
inventive step, and to be susceptible of industrial application. 

2. Although the use of iron restricted growth in order to enhance immunogenecity of 
bacterial proteins was known in the prior art (see D6), claim 2 also meets the 
requirements of the PCT since it refers to the method of claim 1 . Also claims 3 to 1 8 
meet the requirements of the PCT since they refer to claim 1. 

3. Also claims 1 9 to 26 meet the requirements of the PCT. 

3.1 Both purified neisserial proteins, and fractions containing neisserial proteins (OMV 
vaccine) were disclosed to increase the percentage of CD4+ cells, (see D2 and D4). 

D2 discloses a comparative study of the T-cell responses of the Opa, Opc, and PorA 
proteins from Neisseria meningitidis. It discloses that different neisserial proteins 
have different abilities to stimulate proliferation of T cells. In order to investigate the 
relative immunodominance of class 5 outer membrane proteins (Opa and Opc 
proteins), purified Opa, Opc, and synthetic peptides derived from class 5 protein 

sequences were tested foTre^gnition byT"cells-obtained from-the-peripheral-blood- 

of human volunteers (see page 298, right column, second paragraph). It would have 
been obvious to fractionate complex protein fractions, in order to identify the most 
active components. 

3.2 D5 discloses a method for generating and detecting CD4+ T-cell stimulating proteins, 
the method comprising screening a genomic expression library for recombinant 
proteins which stimulate T-cell lines and clones. T-cell lines and clones specific to LM 
proteins were generated by isolating CD4+ T-cells from immunized mice. D5 
discloses the identification of a CD4+ T-cell stimulating antigen of pathogenic 
bacteria {Listeria monocytogenes, LM) by expression cloning. Using L/W-specific, 
lacZ-inducible T cells as single-cell probes, a LM genomic library was screened as 
recombinant Escherichia coli that was fed to macrophages. The antigen gene was 
isolated from the E.coli gene that, when ingested by the macrophages, allowed 
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generation of the appropriate peptide/MHC class II complex and T cell activation 

/ e*/r* a. O K ei tO Qt \ 

3.3 However, claims 19 to 26 meet the criteria of the PCT since they refer to the method 
of claim i to generate T-cell lines and clones specific to neisserial proteins. 



INVENTION 4 

1 Claims 58, 59, 63, 65, 67, and 70 (all completely) and 64 (partially) relate to 
compositions, uses and a method involving the sequences SEQ ID NO: 1 and SEQ 
ID NO:2. The IPEA considers that these claims are novel, inventive and 
susceptible of industrial applicability. 



Claim 69 is also novel and inventive, but this claim relates to subject-matter 
considered by this Authority to be covered by the provisions of Rule 67.1(iv) PCT. 
Consequently, no opinion will be formulated with respect to the industrial applicability 
of the subject-matter of these claims (Article 34(4)(a)(i) PCT). 

For the assessment of the present claim 69 on the question whether ii is industrially 
applicable, no uTffiieTOiteTia-elasrin ^ — 
can also be dependent upon the formulation of the claims. The EPO, for example, 
does not recognize as industrially applicable the subject-matter of claims to the use 
of a compound in medical treatment, but may allow, however, claims to a known 
compound for first use in medical treatment and the use of such a compound for the 
manufacture of a medicament for a new medical treatment. 



Re Item VII 

Certain defects in the international application 

1. The present application does not meet the requirements of the PCT (see 
International Preliminary Examination Guidelines, Section IV, lll-4.3a), because on 
page 19 of the description (second paragraph) there are general statements which 
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imply that the extent of the protection may be expanded in a not precisely defined 

mow 

2. When referring to documents cited in the description, the applicant indicates the first 
author, and the year (and occasionally an internal reference number), but without 
indicating the journal, volume and pages, and no list of references with proper 
citations is present on file. 



Re Item VIII 

Certain observations on the international application 

1 . Claims 72 to 79 are not clear (see also Re Item III) contrary to the criterion set forth 
in Article 6 PCT because the subject-matter for which protection is sought is not 
clearly defined. Furthermore, according to Rule 6.2 (a) PCT, claims shall not, except 
when absolutely necessary rely, in respect of the technical features of the invention, 
on references to the description or drawings. In particular, they shall not rely on such 
references as: "... as hereinbefore described with reference to the accompany 
drawing and sequences". 

INVENTION 4 

2. Claims 58, 59, 63, 65, 67, and 70 (all completely), and 64 and 69 (both partially) 
are not clear, contrary to the criterion set forth in Article 6 PCT, because the subject- 
matter for which protection is sought is not clearly defined. These claims refer to DNA 
constructs, nucleotide sequences, DNA compositions, polypeptides, the use of such 
polypeptides, and a method of treatment, comprising sequences as shown in SEQ 
ID NOs:1 and 2 or "active derivatives thereof". The expression "active derivatives 
thereof" is not clearly defined, thus rendering the scope of all these claims unclear. 

The I PEA has considered that the expression "active derivatives thereof" refers to 
derivatives which have the same immunogenic activity as the one shown by the 
DNA and protein represented by SEQ ID NOs: 1 and 2. 
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3. Claim 59 is further unclear. This claim refers to "a polypeptide as claimed in claim 

that tho nnlvnsntide is a CD4+ T-cell stimulant". Claim 58 relates 
to "the use of a polypeptide in the manufacture of a vaccine against neisseria! 
disease". As claim 58 is directed to "the use of a polypeptide", and claim 59 refers to 
"a polypeptide as claimed in claim 58", it is not clear wether claim 59 is a "use claim" 
or a "product claim". 
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CLAIMS 



1. A method or generating i-<:eii lines and ii6iics> a^cufic to n&^cnsl 
proteins, the method comprising isolating peripheral blood mononuclear cells 
(PBMCs) from the peripheral blood of normal donors and patients recovering 
from neisserial disease, culturing the PBMCs with neisserial proteins with or 
without a proliferation stimulant for a prescribed period, stimulating 
proliferation of T-cell lines and clones which are specific to neisserial proteins, 
and maintaining same by regular stimulation. 

2. A method as claimed in claim 1, characterised in that the neisserial 
proteins are prepared from Neisseria meningitidis and/or Neisseria gonorrhoea 
grown under iron restrictions to induce the expression of iron-regulated 
proteins. 

3. A method as claimed in any preceding claim, characterised in that the 
peripheral blood is obtained from naturally infected patients at different stages 
of illness. 



4. A method as claimed in claim 3 t characterised in that the stages Include 
an acute~sTa^(rto 

late convalescence (six weeks after discharge) and after full recovery (3 months 
and twelve months after discharge). 

5. A method as claimed in any preceding claim, characterised in that the 
peripheral blood Is hepailnised or treated with ESTA. 

6. A method as claimed in any preceding claim, characterised in that the 
PBMCs are isolated from the Mood by centrifugation. 

7. A method as claimed in any preceding claim, characterised in that the 
PBMCs are initially cultured in medium containing human serum. 

i 

1 
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*. A meth d as claimed in any preceding claim, characterised In that the 
PBMCs are cultured with the neisserial proteins and Lnterleukin 2 (IL-2) for a 
preQeieruuiieuL pcuiUU. 

9. A method as claimed in claim 8, characterised in that the predetermined 
period is 3-10 days and may be 5 days. 

10. A method as claimed In any of claims 8 or 9, characterised in that IL-2 
stimulates the proliferation of the activated T-cell lines and clones. 

11. A method as claimed in claim 10, characterised in that the T-cell lines 
and clones are maintained by weekly stimulation. 

12. A method as claimed in claim 10 or claim 11, characterised in that the 
stimulation is provided by proteins in the presence of IL-2 and feeder cells. 

13. A method as claimed in claim 12, characterised in that the feeder cells 
are antigen presenting feeder cells and may be autologous Epstein-Barr virus 
transformed B-lymphocytes (EBVB). 

14; — A~method-as~daimed-m~any-^ 

specificity of the T-cell lines and clones to neisserial proteins is tested prior to 
storing for example in liquid nitrogen. 

15. A method as claimed in claim 14, characterised in that the specificity is 
tested by measurement of tritiated thymidine incorporation in response to 
stimulation with neisserial proteins compared to irrelevant antigens. 

16. A method as claimed in 15, characterised in that an irrelevant 
antigen is tetanus toxoid, 

17. A method as claimed in any preceding claim, characterised in that the 
phenotype of the T-cell lines and clones are also assessed using flow cytometry 
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and cperfftc monoclonal antibodies. 

IS. A tneTnod as claimed iix cih 1 1 1 1 i 7, illiiuiCTcrioci in tict tilC ZZt^bcdiwC 22* 
CD4\ CD8* and a/p- and y/8- T-cell receptor (TCR) specific monoclonal 
antibodies* 

19. A method of detecting CD4* T-cell stimulating proteins, the method 
comprising fractionating neisserial proteins and testing the ability of said 
proteins to stimulate proliferation of Neisseria specific T-cell lines and clones 
generated according to the method as claimed in any of the preceding claims, 

20. A method as claimed in claim 19, characterised in that the proteins are 
fractionated by SDS-PAGE. 

21. A method as claimed in any of claims 19 or 20, characterised in that the 
fractions are tested for their ablliry to stimulate the individual T-cell lines and 
clones. 

22. A method as claimed in claim 21, characterised in that fractions 
containing T-cell stimulants are further characterised by SDS-PAGE. 

23. A method as claimed in any of claims 19 to 22, characterised in that 
polyclonal antibodies are raised to the T-cell stimulating fraction proteins. 

24. A method as claimed in claim 23. characterised in that the antibodies are 
used to screen a genomic meningococcal and/or gonococcal expression library. 

25. A method as claimed in claim 24, characterised in that the expression 
library is a XZapII library. 

26. A method as claimed in claim 24 or claim 25, characterised in that 
isolated neisserial polypeptides which react with the antibodies and their 
respective DMA fragments are further characterised and sequenced. 
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27. A method of detecting CP4* T-cell stimulating recombinant proteins, the 
method comprising screening a genomic meningococcal or gonococcal 
expression library ror recombinaLni pruieius »vulvi. ^tunul^ts Tcdl Unas find 
clones. 

28. A method as claimed in claim 27, characterised in that the T-cell lines 
and clones are meningococcal and/or gonococcal specific T-cell lines and clones 
generated according to the method of any of claims 1 to IS. 

29. A method as claimed in claim 27 or claim 28, characterised in that the 
genomic meningococcal or gonococcal expression library is a 7-ZapH phage 
library expressing genomic DNA extracted from a strain of Neisseria 
meningitidis or a strain of Neisseria gonorrhoea. 

30. A method as claimed in claim 29, characterised in that a representative 
pool of recombinant pBluesaipt SKII plasmid are excised from the phage 
library and transformed into E.coli strain XLl-Blue. 

31. A method as claimed in claim 30, characterised in that the plasmids are 
excised into XLl-Blue using a helper phage. 

32. A method as claimed in claim 30 or claim 31 f characterised in that the 
transformed Ecoli are cultured in a medium which may contain ampicilHn. 

33. A method as claimed in any of claims 27 to 32, characterised in that 
meningococcal or gonococcal protein expression is induced by isopropyl-b-D- 
thio-galactoside. 

34. A method as claimed in any of claims 27 to 33, characterised in that the 
bacteria are heat-killed and sonicated before adding to antigen presenting cells. 

35. A method as claimed in any of claims 27 to 34, characterised in that the 
expressed proteins are tested for their ability to stimulate the individual T-cell 



AMENDED SHEET 



<CT..VOX:EP*-MlENCHEN OU :2J - .9- 0 : 17 = 07: eClTT KCM- ++H «a 239JM4«*:« 9 

21-09-2000 GB' 009902205 



24 

1-inAfi and clones. 

36. A meinoa as ciaimeu ui any ui uoluio m .».*, — — • 
CD4* T-cell stimulating bacterial cultures are identified and subcultured. 

37. A method as claimed ia claim 36, characterised in that the subcultures 
arc preferably rescreeaed for T-cell stimulation. 

38. A method as claimed in data 36 or claim 37, characterised in that the 
CD4* T-cell stimulants are identified by sequencing and are further 
characterised. 

39. A method as claimed in any of claims 2 7 or 28. characterised in that the 
genomic meningococcal or gonococcal expression library is a XZapII phage 
library expressing genomic DNA extracted from a meningococcal or gonococcal 
genomic lambda phage display library. 

40. A method of detecting CD4+ T-cell stimulating peptides, the method 
comprising screening meningococcal or gonococcal genomic phage display 
libraries (PDLs) to identify peptides which stimulate T-cell lines and clones. 



41. A method as claimed in claim 40, characterised in that the T-cell lines 
and clones are meningococcal and/or gonococcal specific T-cell lines and clones 
generated according to the method as claimed in any of claims 1 to 18. 

42. A method as claimed in any of claims 39 to 41, characterised in that the 
genomic phage display library (PDL) is generated by fragmenting bacterial DNA, 
cloning and packaging into bacteriophage vectors. 

43. A method as claimed in claim 42, characterised in that two vectors are 
used. 

44. A method as claimed in c\*\m 43, characterised in that the first vector 
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displays peptides up To 1200 amino acids which are expressed at low copy 
numbers. 

45. A method as claimed in claim 43 or claim 44, characterised is that the 
second vector preferably displays up to 415 copies of a peptide up to 50 amino 
acids in size. 

46- A method as claimed to any of claims 40 to 45, characterised in that the 
PDLs are amplified in respective £coft hosts. 

47. A method as claimed in any of claims 40 to 46, characterised in that the 
cells are heat killed before testing for the ability of the peptides to stimulate the 
T-cell lines and clones. 

48. A method as claimed in any of claims 40 to 47, characterised in that 
CD4* T-cell stimulating PDL cultures are identified and subcultured. 

49. A method as claimed in claim 48, characterised in that the subcultures 
are rescreened for T-cell stimulation. 

50: A" method-as daimed in-any-of-clalms 40-to-49r charaeterised-to-that-the - 

CD4* T-cell stimulants are identified by sequencing and are further 
characterised. 

51. A method of detecting CD4 T T-cell stimulating recombinant proteins, 
using a meningococcal or gonococcal genomic lambda phage display library in 
accordance with any of claims 27 to 39. 

52« A method as claimed in claim 51, characterised in that the 
meningococcal or gonococcal genomic lambda phage display library is 
constructed by cloning randomly amplified PCR products using two random 
printers, each tagged at 5' end to restriction sites, inserting same into a pre- 
digested vector, and plating by infecting EcdlL 
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53. A method as claimed in claim 52, characterised in that the vector is a 
lambda phage. 

54. A method as claimed in claim 53, characterised in that The vector is 
XpRH825 vector, 

55. A method as claimed in claim 53 or 54, characterised in that the 
amplified and digested DNA fragments are packaged into the lambda phage 
using a lambda phage packaging kit. 

56. A method as claimed in any of claims 52 to 55, characterised in that the 
restriction sites are Spel or NotI, 

57. A method as claimed in any of claims 51 to 56, characterised in that the 
DNA inserts in the plaques formed are sequenced, thereby confirming that the 
plaques contain DNA fragments of meningococcal or gonococcal origin- 

58. Use of a polypeptide in the manufacture of a vaccine against neisserial 
disease, the peptide comprising an amino acid sequence as shown in 
SEQIDNOI and SEQJDN02 or an active derivative thereof. 

59. A polypeptide as claimed in claim 58, characterised in that the 
polypeptide is a CD4* T-cell stimulant. 

60. A DNA construct for use in the manufacture of a medicament for the 
treatment of neisserial disease the construct comprising a sequence as shown 
in SEQIDN03 or an active derivative thereof. 

61. Use of a polypeptide in the manufacture of a vaccine against neisserial 
disease, the peptide comprising an amino acid sequence as shown in SEQJDN03 
and SEQJ0DNO4 or an active derivative thereof. 

62. A polypeptide as claimed in claim 61, characterised in that the 
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polypeptide Is a CD4* T-ceD stimulant. 

■* — — — *■ — — -s— ♦■V*. ■w»rtT»**P^Atii»iA iv* a fMfl^iMrriani- f/vr ♦'feo 

03. A J-Zl^^i *4«Pt *** ~. — — - i . — 

treatment of neisserial disease, the construct comprising a sequence as shown 
in SEQIDNOl, or an active derivative thereof. 

64- A composition for use as a vaccine against neisseria! disease, the 
composition comprising two peptides with the amino add sequences as shown 
in SEQJDN01 and SEQJDN02, and SEQIDN03 and SEQIDN04 or active 
derivatives thereof. 

65. A nucleotide sequence comprising a base sequence as shown in 
SEQJDN01, or an active derivative thereof, the sequence coding for a 
polypeptide having an amino acid sequence as shown in SEQIDNOl and 
SEQIDN02, or an active derivative thereof. 

66. A nucleotide sequence comprising a base sequence as shown in 
SEQJDN03, or an active derivative thereof, the sequence coding fox a 
polypeptide having an amino acid sequence as shown in SEQJDN03 and 
SEQJDNT04, or an active derivative thereof. 

67. A vaccine against neisserial disease, the vaccine comprising polypeptide 
with the amino acid sequence as shown in SEQIDN02 or an active derivative 
thereof, 

68. A vaccine against neisserial disease, the vaccine comprising polypeptide 
with the amino acid sequence as shown in SEQIDN04 or an active derivative 
thereof. 

69. A method of treatment of neisserial disease, the method comprising 
inducing T-ceil proliferation with polypeptide comprising one or both of the 
amino acid sequences shown in SEQJDN02 and SEQIDN04, or active 
derivative(s) thereof. 



AMENDED SHEET 



kG\ . VON:fcVA-MUb7Klife-N o:> 0- 0 : 1 7 : 0U : CC ITT iiOA- +4W 8& 4-G5 : M 3 3 

21-09-2000 * " ' GB 009*^02205 1 



28 

y(\ w A purified and isolated DNA composite comprising the sequence shown 
in SEQIDNTOl, or an active derivative thereof. 

71- A purified and isolated DNA composition comprising the sequence 
shown in SEQJDN03, or an active derivative thereof. 

72. A methodology substantially as hereinbefore described with reference to 
the accompany drawings and sequences. 

73. Use of a polypeptide substantially as hereinbefore described with 
reference to the accompany drawings and sequences. 

74. A DNA construct substantially as hereinbefore described with reference 
to the accompany drawings and sequences. 

75. A composition substantially as hereinbefore described with reference to 
the accompany drawings and sequences. 

76. A nucleotide sequence substantially as hereinbefore described with 
reference to the accompany drawings and sequences. 



77. A vaccine substantially as hereinbefore described with reference to the 
accompany drawings and sequences. 

78. A method of treatment substantially as hereinbefore described with 
reference to the accompany drawings and sequences. 

79. Any novel subject matter or combination including novel subject matter 
disclosed herein whether or not within the scope qf or relating to the same 
invention as any of the preceding claims. 
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